This research is a comparative study of the cognitive patterns of complexity in the context of streetscape visual composition in Algeria and Japan. 80 visual arrays of streetscapes in Algeria and Japan have been collected and then presented to 20 subjects from different cultural backgrounds in order to be categorized according to their typology and degrees of complexity. The analysis has been structured according to 3 phases: 1) the typological clustering phase using cluster analysis; 2) the lexicon-based clustering phase using Hayashi quantification method type III as well as cluster analysis, which represents analyses oriented mainly towards the visual arrays as physical data. Finally, 3) the cognitive patterns clustering phase using factor analysis and cluster analysis, which is oriented towards subjects as Human data. The results showed that complexity, disorder, irregularity and disorganization are often conflicting concepts in the urban context. Algerian daytime streetscapes seem to be balanced, ordered and regular, and Japanese daytime streetscapes seem to be unbalanced, regular and vivid. Variety, richness and irregularity seem to characterize Algerian night streetscapes. Japanese night streetscapes seem to be more related to balance, regularity, order and organization. The research could figure out 3 basic factors, which are: 1) actors (man-made forms, human, etc.); 2) style; and 3) the combination of materials/activity/actors. The number of actors in each visual array reflects its degree of complexity. The higher the amount of actors the higher the degree of complexity.
Introduction
Complexity is a concept that covers many aspects of the urban environment.
Nowadays, city dwellers deal with an increasing complexity ascending from the smallest details to the whole urban scenery. The common question that emerges from this phenomenon is related to the origin of this complexity. This has been the subject of many researches dealing with a variety of aspects of the built environment, from its morphological aspects to its visual dimension.
This research focuses on the determination of the cognitive patterns related to the degrees of complexity within series of different streetscapes from different physical environments in Algeria and Japan.
Conceptual Background
According to Rapoport (1987) , a street is a more or less narrow and linear urban space lined by buildings, found in settlements and used for circulation and other activities. In the street scale, sidewalks permit local interactions and create a complex order dealing with the sensory overload and making the human nervous system stretched by the built environment. This research is a preliminary study about the concept of complex order within streetscape composition as a visual array. In environmental psychology, complexity is related to the involvement component, which means: "How much there is to see in a visual array?", and to the concept of affordance that refers to what a perceived scene has to offer as far as the perceiver is concerned (Kaplan, The strategy behind this study was structured throughout 3 general steps.
First, collecting the visual arrays (samples). Second, conducting the experiments (3 experiments were done in this study). Third and finally, analyzing the results. The experimental and the analysis steps were done in parallel, following the logic and the objectives of each experiment. The Analysis step has been structured according to 3 phases. The first typological clustering phase, using cluster analysis. The second lexicon-based clustering phase oriented towards the visual arrays as physical data (Samples) and using Hayashi quantification method (type III) as well as cluster analysis. Finally, the third phase is related to the cognitive patterns clustering phase using factor analysis and cluster analysis, which is oriented towards subjects (Human data), (Fig.2) . 
Visual Arrays Collection
Because of research feasibility in terms of means and time limits, this research could not cover a large number of cities in both Algeria and Japan. In order to avoid over-simplification and generalization of the concepts that will issue from this research, the authors based the collection of the samples (visual arrays) on the idea of selecting 2 cities from each country in which the collection will be done (Fig.3 ). Tokyo and Batna were chosen because they offer many urban landscapes with aspects of modernity. Kyoto and Al-Kantara were chosen as cities rich of traditional built environments. The process of samples collection was based on the idea of taking two visual arrays of the same streetscape, from the same shooting location, one in daytime and another one in nighttime (Fig.4) Table. 1). These samples will represent the object of the experimental phase in this study. 
Typological Clustering
The first analysis phase was the typological classification of the samples using cluster analysis (Ward method) in order to determine the typology of the samples that will be analyzed. The 80 visual arrays were printed out in A4 paper format (CMYK color format), then presented to 10 subjects (5 Japanese and 5 foreigners). They were requested, one by one, to categorize the 80 "GrN.C(jp)": Well-lit Avenues.
Lexicon-based Clustering
This phase is concerned with the study of samples as physical items.
Hayashi Quantification Method (Type III) was applied in order to cluster these samples into different groups according to a lexicon based on the concept of complexity and to determine the characteristics of each typological group of samples (see typological clustering). This lexicon included many corollary concepts with complexity, such as: irregularity, heterogeneity, disorder, ambiguity, etc. The experiment was done individually by the main author according to a two points scale scoring (1, The authors could realize that order characterized traditional streetscapes in the Algerian daytime category. The residential streetscapes and avenues seemed to be attractive; therefore richness was more related to Avenues. In the Japanese daytime category, disorder was the aspect of traditional streetscapes whereas avenues were characterized by balance and attractiveness. Complexity, heterogeneity, irregularity, unbalance and disorganization were more related to the Japanese streetscapes with green infrastructure. In the Algerian nighttime category, traditional night streetscapes as well as Avenues were irregular and disorganized. Therefore, wide traditional night streetscapes had some aspects of order and the narrow traditional night streetscapes were joyless and uninteresting. Balance was an aspect of avenues nightscapes and wide residential night streetscapes had some aspects of organization, regularity and variation. In the Japanese nighttime category, balance, disorder and irregularity characterized traditional nightscapes. Well-lit avenues were varied but unambiguous and wide modern night streetscapes had some aspects of disorder, balance and attractiveness (Table. 3).
In a more general scale, Algerian daytime streetscapes were balanced, ordered, regular and organized with some aspects of simplicity and homogeneity. Japanese daytime streetscapes were vivid, attractive and beautiful with 
Experiments and Analyses
Twenty students from Nagoya Institute of Technology and Nagoya University agreed to participate in this research experiments (Table. 2). The strategy was to have 2 groups of subjects; the first group is composed of 10 Japanese students and the second one is composed of 10 foreign students with different cultural backgrounds (Kenya, Brazil, Germany, Pakistan, Indonesia and Morocco).
Algerian Daytime Str. analysis focused on human data (subjects). The Japanese subjects classified the pictures according to a 7 points scale written in Japanese: "非常にシンプ ル、かなりシンプル、ややシンプル、どちらでもない、やや複雑、 かなり複雑、非常に複雑", whereas foreign subjects classified the pictures according to a seven (7) points scale written in English (Fig.7) . Before the experimentation, the authors explained the aim of the experiment to the subjects and asked them to consider first each visual array as a whole set of interacting classes and elements. Then, to classify these visual arrays according to the given scale of complexity, with regard to their feelings towards each set of interacting classes (actors, vegetation, building, sky, ground) .
The results of this experiment were collected into a large matrix that includes the scoring of the samples from each subject. Factor Analysis (focusome aspects of unbalance and regularity. Algerian night streetscapes seemed to be ambiguous, unbalanced and ordered with some aspects of confusion and repulsion. Attractiveness, order, organization and regularity characterized Japanese night streetscapes with some aspects of confusion, repulsion and inelegance.
Cognitive Patterns Clustering
The main aim of this phase was the study of the subjects (participants) and to figure out the way they see complexity within the range of the collected samples. 20 subjects were asked to classify and categorize 80 samples according to a seven points scale of complexity. The idea was to open the boundaries of the research from a two (1,0) scales scoring method (lexicon-based clustering) focused on physical data (samples) to a wider range of scoring (1 to 7) sed on the human scoring (subjects)) was used in order to find out the factors that may reflect possible cognitive patterns related to the estimation of complexity within the visual composition of the collected streetscapes. The results of factor analysis served also as a basis for cluster analysis (Ward method) in order to categorize the samples as well as the human cognitive patterns (Fig.8, 9, 10, 11, 12 & 13) . Three factors could be identified as a result of factor analysis ( Table.4 ). The first factor was the one of "ActorsActivity" (Fig.14, 16, 17 & 19) . "Actors" mean the set of components that include any kind of man-made elements, urban furniture, vehicles, human, creatures, etc. This study found a relationship between the number of "actors", as a class, and the degree of complexity of a visual array. The higher the number of "actors", the higher the degree of complexity. Complexity increases also with the number of openings and activity, as a result of the dynamic components (human, vehicles) within the "Actors" class. The second factor was characterized by "Style-Actors and Vegetation" (Fig.14,   15 , 17 & 18) that determine the degree of complexity. Within this factor, almost all Japanese streetscapes were classified as complex, whereas the Algerian streetscapes were classified as simple or ordinary. Finally, the third factor represented a combination of 3 features: "Materials-Activity-Style" (Fig.15, 16, 18 & 19) . Materials, details and Style make Japanese streetscapes look more complex than the Algerian ones.
Conclusion
Complexity is a multidimensional concept. Throughout this study, many results could show that some concepts related to complexity, such as disorder, irregularity and disorganization are often conflicting and contradictory. In many cases, order was related to disorganization and complexity was related to regularity and organization. Therefore, this study could notice that concepts, such as: variety, richness and irregularity with some aspects of order and organization seem to be the major aspects of Algerian night streetscapes.
Japanese night streetscapes tend to be attractive, balanced, regular, ordered and organized with some aspects of confusion and ambiguity. Concepts like:
balance, order, regularity and homogeneity seem to characterize Algerian daytime streetscapes, whereas unbalance, regularity, vividness and attractiveness seem to be the major characteristics of Japanese daytime streetscapes.
As a factor, "Actors" seems to be a generator of complexity in streetscape composition. It has other corollary factors such as Activity, reflected by human and urban components. Vegetation, natural elements as well as building style and materials represent also components that contribute in generating this complexity.
Research about complexity is a touchy subject because of its close dependence on many different corollary concepts. This study tried to explore complexity in streetscape composition through three methods of data clustering related to typology, lexicon and cognitive patterns. 
